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ON  THE  REACTION?  OF  BOTH  THE  ION?  AND  THE 
NONIONIZED  F^-'c  OT  ELECTROLT 
ON  THE  REACTION?  OF  METHYL  IODIDE  WIT!- 
POTAS8IUM  AND  LITHIUM  ETHYLATS8  AT  0°  All  35°. 

An  entirely  new  theory  concerning  chemical  reaction 
was  brought  out  by  Acree  and  Brunei  in  1905-06,  and  Acree 
and  Johnson  m 1907,  when  they  showed  by  experimental  evidence 
that,  in  some  catalytic  reactions*,  the  acceleration  may  take 
place  through  the  action  of  both  the  ionized  and  ncnionized 
portion  of  the  salt, 

Phadinger3,  and  later,  Nirdlinger,  Rogers  and  Chandler, 
showed  that  in  abpclute  alcohol  both  the  l-phenyl-3-thioura- 
zole  anions  and  the  nonionized  sodium  l-phenyl-3-thiourazcle 
react  with  alkyl  halidee. 

In  working  with  the  phenolates,  Robertson4  found  that 
both  the  phenolate  ion  and  the  nonionized  sodium  phenolate 
react  with  the  alkyl  halides,  and  Marshall,  Harrison  ,  and 
Myers  observed  that  both  the  ions  and  molecules  of  sodium 
ethylate  are  concerned  in  the  catalytic  effect  of  this  com- 
pound en  the  reversible  addition  of  alcohol  to  acetonitrile, 
benzonitrile,  para  brom  oenzonitrile  and  others. 

Other  reactions  studied,  and  which  uphold  thia  theory, 
are  these  of  methyl  iodide,  ethyl  iodide,  and  ethyl  bromide 
with  sodium,  lithium,  and  potassium  ethylates  at  35°. 


1.  Am.  Chem.  J.,  42.,  505. 

3.  Ibid.,  2£>  359,  350. 
S.  Ibid.,  21,  375. 

4.  Dies.,  J.H.U.,  1910. 

5.  Diss.,  J.H.U.,  1913. 
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Any   results  which  shed  light  upon  the  mechanism  of  organic 
reactions  are  of  such  extreme  importance,  that  it  was  considered 
advisable  to  extend  this  study  to  other  reactions,  and  to  study 
some  of  the  same  reactions  at  different  temperatures. 

V.'ith  this  idea  in  view,  the  author  took  up  the  study  of 
the  reactions  of  sodium,  lithium  and  .  ctassium  ethylates  with 
methyl  iodide  at  0°,  and  also  the  effect  of  added  sodium  iodide 
on  the  reaction  between  sodium  ethylate  and  methyl  iodide  at 
35°. 

If  both  the  ethylate  ion  and  the  nonionized  ethylate  salt 
react  with  the  molecular  alkyl  halide,  we  have  two  reactions 
proceeding  simultaneously,  one  proportional  to  the  ionized  part 
of  the  ethylate,  a,  and  the  other  proportional  to  the  nonlon- 
ized  part,  1  -  a.   It  follows  that 

(1)  dx/dt  -  Kia(Cethylate  -  x)(Calkyl  hallde  -  x) 

+  Km(l  -  a)(Cethylate  -  x)(Calkyl  hallde  -  x) 
In  which  £i  is  the  velocity  constant  for  the  icnic  reaction, 
and  E^  is  the  constant  for  the  molecular  reaction,  in  a.  norn.al 
solution,  and  s.  is  the  change  in  the  concentration  in  the  time  i. 
If  A.  represents  C^thylate*  and  2-  l8  substituted  for  £^1^1  halide. 
we  obtain  by  integration  the  equation 

(3)  Kn  =  Kta  +  Km(l  -  a)  =  _L x ,  if  Ethylate  i»  equal 

t0  Gfclkyl  halide'  or 

(3)  Kn  =  K.a  +  K,  (1  -  a)  =    1     In  A(P  -  »h  i* 
n    1     Ul  (B  -  A)t    B(A  -  x) 

Ethylate  lB  not  equal  to  Caikyi  halide. 

Substituting  the  data  obtained  for  1,  *.,  A_,  and  2.,  we  ob- 
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tain  a  set  of  oonetante  for  7     fcr  each  concentration  of 

n 

ethylate  used.  K  represents  the  molecular  velocity  con- 
stant, or  the  velocity  which  that  reaction  would  have  if 
the  concentration  were  normal,  but  the  ionization  corres- 
ponded to  the  ccncentration  l/V,  when  V  is  the  number  of 
liters  containing  one  gram  molecule.   For  a  complete  mathe- 
matical and  theoretical  discussion  of  theee  equations,  see 
Johnson  and  Acree  ,  and  dissertations  of  Robertson,  and 
Harrison. 

To  determine  7,    and  7     for  the  separate  ionic  and  mclecu- 
l      m 

lar  reactions,  it  is  only  necessary  to  sucetitute  the  j. roper 
values  in  the  following  simultaneous  equations  and  eolve  for 


7t    and  7   . 
i      m 


F.a  +  K  (1  -  a) 
i     m 


Kn»  =  Kia'  +  Kffi(l  -  a')   etc. 

Values  for  K*  and  K  are  thereby  obtained  fcr  every  pair 
A      m 

of  concentrations,  and  the  average  of  theee  is  taken  as  the 
accepted  value. 

Robertson  discussed  the  possibility  and  probability  of 
other  reactione  taking  place  simultaneously  with  those  given 
above,  we  must  consider,  for  example,  the  catalytic  effect 
of  the  salt  formed,  or  even  of  the  ethylate  itself,  which  we 
could  designate  as  a  "salt  effect",  and  perhaps  a  eide  re- 
action, as  well,  in  which  defines  u.ay  ot  formed. 

°ince  we  obtain,  however,  froiu  the  equations  used,  two 
constant  values  fcr  7±   and  7m,   we  can  state  that  we  have 

1.  Am.  Chem.  J.,  3_L,  410;  &£.,  358;  ££,  352. 
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either  twc  reactions,  or  two  or  more  sets  cf  reactions, 
taking  i lace,  one  being  a  function  of  the  concentration  of 
the  ione,  and  the  other  of  the  ncnionized  portion. 

If  Kjl  represents  the  velocity  constant  of  the  reaction 
between  th?.  ethylate  ion  C3H&0  and  methyl  iodide,  we  would 
expect  to  find  experimentally  that  the  value  fcr  K*  ie  the 
same  whether  the  methyl  iodide  is  allowed  to  react  with 
sodium,  lithium,  or  potassium  ethylatee,  althcujh  the  values 
for  Ktt  would  not  necessarily  be  the  same,  and  night  be  entire- 
ly different. 

Probably  the  best  evidence  in  favor  of  this  theory  is 

the  fact  that  identical  values  are  obtained  fcr  the  ethylate 

ion  irrespective  of  the  ionization  cf  the  ethylate,  the 

character  of  the  metal,  and  of  the  value  for  Kffl.   For  methyl 

iodide  and  sodium  ethylate  at  35°,  Robertson  obtained  the 

values  Ki  =  0.137,  and  Fm  =  C.0594.   The  author  repeated 

this  work  at  the  very  beginning  of  this  investigation,  and 

obtained  the  values  V.   =  0.135  and  K  =  0.0586.   Fcr  potae- 
i  m 

sium  ethylate  and  methyl  iodide  at  35°,  Harrison  obtained 
the  values  Ki  =  0.137  and  Km   =  0.066.   Pimilar  agreement  is 
found  for  the  phenolate  ion  when  potassium,  lithium,  and 
sodium  phenolatee  react  with  u.ethyl  iodide  and  ethyl  iodide. 

At  0°  the  velocity  of  the  reaction  is  very  tuich  less, 
but  we  ehc  ,ld  expect  to  find  that  the  value  fcr  Kj  at  this 
tenperature  is  the  same  whether  sodium,  lithium,  cr  potassium 
ethylate   ie  used.   Ccr.si^erinr;  the  greater  difficulty  in 
carrying  cut  these  reactions  at  0°  and  the  yoesibility  cf 


i 
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greater  errors,  the  agreement  between  the  values  of  F.  for 
the  different  ethylates  is  quite  satisfactory.   Fince  vis- 
cosity may  play  an  important  \  art  in  the  reaction  velocities 
at  0°,  especially  in  the  more  concentrated  solutions,  it  will 
be  extremely  interesting,  ae  well  as  important,  to  obtain  all 
the  necessary  data,  so  that  corrections  can  ~e  u.ade  for  the 
viscosity. 

In  Tables  I-XV  of  the  lithium  series  the  starred  values 
for  Kn  are  obtained  by  discarding  those  constants  which  cor- 
respond to  reactions  which  were  allowed  to  run  over  night. 
In  these  cases  the  reactions  were  more  nearly  complete,  the 
result  being  that  the  constants  had  dropped  several  jer  cent. 
A  slight  drop  wae  always  roticed,  but  this  wae  usually  negli- 
gible, or  very  small,  in  the  dilute  solutions.   For  a  complete 
discussion  of  the  probable  causes  for  this  drop  in  the  con- 
stants during  any  specific  reaction,  see  the  dissertation  of 
Fobertson. 

To  make  the  constants  from  the  different  concentrations 
of  ethylate  comparable,  the  reactions  were  allowed  to  run  to 
about  the  same  percentage  completion,  which  wae  usually  50 
to  30  per  cent.,  and  an  average  value  for  the  reaction  velocity 
was  obtained  by  taking  the  mean  of  the  constants  for  the  dif- 
ferent time  periods.   It  will  be  seen  from  the  results  that  it 
makes  very  little  difference  in  the  calculated  values  for  En 
when  these  starred  values  are  ueed  in  place  of  the  other  values 

In  the  case  of  lithium  ethylate  the  reaction  was  so  much 
plower  than  in  the  other  cases,  that  it  was  difficult  to  ob- 
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tala  the  desired  time  periods,  eir.ce  it  was  cf  ccvrse  im- 
possible to  titrate  by  artificial  light.   For  thit  reason, 
in  soma  of  the  more  dilute  solutions  the  reactione  were 
?0  to  80  per  cent.  ccnpleted.   But  eince  the  constante  in 
these  polutione  did  not  decrease  appreciably,  there  ie  irac- 
tically  no  errcr  introduced  by  using;  these  values  for  the 
longer  time  periods. 

It  can  be  seen  from  the  tables  that  there  ie  very  little 
difference  between  the  values  of  Kn  for  the  different  concen- 
trations of  potassium  ethylate,  and  that  in  some  of  the  more 
dilute  solutions,  the  values  vary  to  such  an  extent  that  they 
nearly  overlap  for  the  different  concentrations.   The  only 
remedy  for  this  is  to  diminish  the  error  as  much  as  ixssible 
by  laking  the  average  of  a  large  number  of  determinations. 
It  was  impossible  to  use  solutions  more  concentrated  than 
N/4  oecause  the  potassium  iodide  formed  precipitated  cut  al- 
most immediately,  and  the  ionization  of  the  remaining  potas- 
sium ethylate  consequently  changed.   It  was  therefore  thought 
advisable  to  find  values  of  Kn  for  91/16  and  3N/33  potassium 
ethylate  so  a?  to  give  a  few  more  calculated  values  for 

and  K  and  reduce  the  error, 
m 

By  substituting  in  the  equation  Kn  =  Y.±a   +  Zm(l  -  a), 

these  values  found  for  K<  and  K„   and  the  values  for  a  and  1  - 
l      m 

corresponding  to  the  different  concentrations  of  the  various 
ethylates,  we  obtain  the  theoretical  values  for  Kq  given  on 
page  45  under  the  heading  "Kn  calculated".   These  are  conpared 

the  corresponding  values  of"Kn  found",  and  the  experimental 
errors  are  thus  obtained. 


- 
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It  can  be  seen  from  the  data  given  that  the  wcrV  at 
0°  is  not  quite  ae  satisfactory  as  that  at  35°. 

c'ALT  EFFECT. 

Although  many  theories  have  been  advanced  concerning  the 
socalled  "salt  effect"  of  neutral  salts  on  oertain  organic 
reactions,  through  lack  of  sufficient  data  no  very  satie- 
frctcry  explanation  has  yet  been  reached. 

From  the  results  obtained  during  the  last  ten  years 

in  this  laboratory,  however,  we  can  at  least  point  out  aany 

errors  in  the  earlier  v»crk,  and  present  cur  own  conclusions^ 

which  eeem  to  be  capable  of  wider  application. 

The  view  adopted  by  Euler1  in  1900  was  in  accordance  with 
2 
the  belief  of  Arrhsniue  that  the  salt  cation  produces  this 

salt  effect  by  causing  a  change  in  the  ionization  of  the  water. 

This  was  the  explanation  given  by  Ftieglitz  to  explain  the 

phenomenon  of  salt  catalysis  which  he  fcund  in  studying  the 

hydrolysis  of  iuddoeeter  salts3. 

In  a  full  discussion  cf  the  subject,  Acree*  has  shown  that 

the  explanation  offered  by  Euler  and  Btieglits  le  contrary  to 

facts,  one  of  the  ntrcngest  joints  against  this  theory  being 

the  experimental  data  ■bowing  that  this  view  calls  for  a 

change  in  the  ionization  of  water  many  tlaee   reater  than 

could  X'oseibly  be  brought  about  in  this  way.   According  to 

their  theory,  the  same  salt  in  the  sa&e  concentration  shculd 


1.  z.   phyelk,  Chei . ,  53j  -**6. 

3.  Ibid.,  1,  UOj  i.,  336;  21,  197. 

3.  An..  Chea..  J.,  3_9_,  39,  166,  403,  437,  586,  719. 
_ 

ea.  J. ,  Ul,  4' 
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sometimes  cause  an  increase,  and  sometimes  a  decrease  in  the 
ionization  constant  of  water. 

It  1p  oelieved  by  Acree,  and  this  idea  is  shared  by 
others  (see  Lapwcrth1),  that  salt  catalyeie  is  a  very  com- 
plex phenomenon,  and  involves  a  large  number  of  factors, 
both  chemical  and  physical,  one  of  the  least  important  being 
perhaps  the  change  in  ionization  cf  the  solvent. 

In  the  eame  article  mentioned  above3,  some  of  these 
different  factors  which  are  probably  concerned  in  any  salt 
effect  are  fully  discussed. 

In  this  laboratory,  different  investigators  have  studied 
the  effect  of  certain  added  salts  on  the  reactions  of  the  al- 
ky 1  halidee  with  phenclaten,  ethylatee,  and  urazole  ealts. 
They  found  that  the  greater  part  of  the  effect  was  perfectly 
normal  in  that  it  corresponded  to  the  change  in  ionization  of 
the  reacting  substances,  produced  by  the  added  salt. 

In  so^.e  cases,  however,  a  small  deviation  from  the  cal- 
culated amount  wae  observed  which  was  designated  as  an  "abnor- 
mal salt  effect",  and  which  might  be  either  "positive"  or 
"negative". 

Harrison^  in  studying  the  formation  of  nitriles  from 
imidoestere  by  using  sodium  ethylate  as  a  catalyzer,  found  that 
the  addition  cf  even  several  moles  of  sodium  iodide  lowered  the 
percentage  cf  ionization  cf  the  sodiurr  e  thylite,  and  hence  the 
reaction  velocity  as  calculated,  which  fact  ehowe  that  the 


1.  Chem.  News,  9_7_,  31C. 

.  Chem.  J.,  41,  476-483. 
3.  Dissertation,  J.H.U.  1913. 
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"8L-.lt  effect"  here  was  "normal".   81&06  in  this  case  Kj  and 
Km  are  so  nearly  equal,  even  the"noru.al  salt  effect"  was  ex- 
tremely small. 

Robertson  found  in  the  reaction  of  sodium  phenolate 
with  certain  alkyl  halidee,  that  added  sodium  iodide  produced 
a"poeitive  abnormal  salt  effect",  in  other  words,  the  velocity 
constant  was  slightly  larger  than  the  calculated  value. 

On  the  other  hand,  Chandler3  found  that  sodium  iodide 
produces  practically  the  calculated  effect  on  the  reaction 
between  l-phenyl-3-thiourazole  ar.d  ethyl  iodide. 

The  results  obtained  by  adding  different  amounts  of  sodium 
iodide  to  the  reaction  between  methyl  iodide  and  sodium  ethyl- 
ate  at  35°  are  shown  in  tables  LXXXIII-CXII  and  In  tabulated 
form  on  pages  60-2.  In  the  first  column  will  be  found  the 
vclume  containing  a  gram  equivalent  of  the  sodium  ethylate. 
In  the  second  column  is  the  reciprocal  of  the  concentration 
of  the  sodium  iodide  added,  and  the  third  column  gives  the 
reciprocal  of  that  concentration  of  sodium  ethylate  or  sodium 
iodide  having  the  ionization  calculated  for  either  of  these 
electrolytes  in  the  mixture  by  the  use  of  the  isohydric  prin- 
ciple. 

To  give  a  concrete  example  of  the  method  used  la  obtain- 
ing the  calculated  values  of  KQ,  let  us  consider  the  case  of 
a  solution  which  is  N/33  with  reference  to  both  sodium  ethyl- 
ate and  sodium  iodide.   According  to  the  isohydric  prlnolpltj 
each  electrolyte  occupies  that  portion  of  the  solution  which 


1.  Eissertation,  J.H.U.,  1910. 
3.  rieeertation,  J.H.U. ,  1913. 
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ls in  proportion  to  the  number  of  tone  it  furnishes.   In  this 
case,  then,  eince  the  sodium  ethylate  and  sodium  iodide  are 
ionized  to  approximately  the  same  e-ctent,  we  car.  say  that 
each  of  these  ionized  constituents  occupies  half  of  the  solu- 
tion, and  the  sodium  ethylate  consequently  v,ould  have  the  ion- 
ization of  a  N/16  solution.   Then  in  the  equation 

X  =  K4a  +  X  (1  -  a)  we  would  substitute  the  values  of  a  and 
n    i     m 

1  -  a  for  a  N/16  ethylate  solution.   If  the  effect  of  the 

sodium  iodide  is  perfectly  normal,  this  is  the  value  of  XQ 

which  we  should  obtain  experimentally. 

It  can  be  seen  from  the  values  for  XQ  found  that  in  every 

case,  the  constant  obtained  is  lower  than  that  calculated,  the 

difference  being  the  "auto"  or  "abnormal"  salt  effect,  which 

on  page  81 
is  expressed  in  the  last  column/ae  a  percentage  of  the  thecret- 

ioal  constant.   Since  the  constant  is  lower  than  the  theory, 
the  catalytic  effect  of  the  salt  is  negative  and  must  decrease 
the  velocity. of  the  reaction. 

^ith  any  one  concentration  cf  ethylate,  as  for  instance 
with  the  N/32  solution,  the  "auto"  effect  increases  with  the 
concentration  Cf  the  added  iodide,  but  not  in  a  direct  propor- 
tion.  That  is,  although  the  addition  of  3/33  mole  of  sodium 
iodide  produces  approximately  three  times  the  effect  of  1/33 
mole  of  added  salt,  and  7/33  mole  about  seven  times  as  great 
an  effect  as  the  1/33  mole,  this  relationship  does  not  con- 
tinue to  hold,  for  15/53  mole  produces  only  eight  times,  and 
31/33  mole  only  twelve  times  as  great  an  effect  as  doee  the 
1/33  mole  of  sodium  iodide.   In   similar  work  with  the  N/16 
sodium  ethylate,  while  3/15  mole  of  added  salt  produces  nearly 
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three  times  the  effect  of  1/16  mole,  7/16  mole  t.ivea  only 
three  and  one  half  times,  and  15/16  mole  only  six  times  as 
great  an  effect. 

These  figures  naturally  suggest  that  the  "auto"  effect 
is  a  function  of  the  ionized  portion  of  the  added  sn.lt,  sinoe 
the  effect  decreases  with  increased  concentration  in  the  same 
manner  as  would  be  expected  from  the  suppression  of  the  ion- 
ization.  It  will  be  shown  in  equations  developed  below  that 
the  greater  portion  of  the"abnormal "effect  of  the  salt  does 
appear  to  be  a  function  of  the  iodide  ions. 

It  must  be  constantly  be  borne  in  mind^in  applying  this 
data  to  such  generalizations,  that  the  "abnormal"  salt  effect 
is  only  a  very  small  part  of  the  whole  effect  of  the  salt  on 
the  reaction  velocity,  and  since  the  numerical  value  of  this 
"auto"  effect  is  obtained  by  subtracting  the  Kn  found  from  Kn 
calculated,  an  error  of  one  per  cent,  in  the  velocity  constant 
would  constitute  an  error  of  fifty  per  cent,  in  the  "abnormal" 
salt  effect  obtained  by  adding  1/33  mole  of  sodium  iodide  to 
the  N/33  sodium  ethylate.   Consequently  from  these  figures  only 
an  approximation  can  be  made  concerning  the  actual  effect  of 
the  salt,  but  we  can  at  leapt  obtain  some  idea  of  the  direction 
end  magnitude  of  this  effect. 

By  taking  the  sum  of  all  the  percentage  lowerings  found 
in  the  cape  of  N/33  ethylate  and  dividing  this  sum  by  57,  tino« 
57/33  moles  of  sodium  iodide  were  added  in  all,  we  obtain  as  a 
result  1.15  which  can  be  considered  the  average  effect  of  1/33 
mole  of  sodium  iodide  in  a  N/33  ethylate  solution.   In  the  same 
way  we  obtain  0.e6  as  the  average  effect  of  1/33  mole  of  sodium 
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iodide  in  the  N/16  ethylate,  0.74  for  the  N/8  ethylate,  and 
0.55  for  the  N/4  solutions.   It  would  appear  that  the  salt 
effect  is  not  merely  a  function  cf  the  added  iodide  but  of 
the  ethylate  concentration  as  well.   These  facte  seem  to 
contradict  the  Ppoh^hypothesie.   Hie  work  seeded  to  show 
that  a  definite  concentration  of  sodium  chloride  added  to 
different  concentrations  of  hydrochloric  acid  produced  a 
specific  effect  on  the  reaction  velocity  of  the  inversion  of 
cane  sugar,  irrespective  of  the  concentration  of  the  acid, 
and  therefore  of  the  actual  velocity  cf  the  reaction. 

If  the  C3H50  and  the  iodine  ion,  f,  each  have  an  inde- 
pendent catalytic  effect  on  the  two  reactions  taking  place 
which  we  represented  by  "K^   and  Tm,   we  could  then  express  this 
condition  by  the  following  equation, 

I±   =  [Kta  ♦  Km(l  -  a)][l  +  K8Cea'  ♦  KeCea] 
in  which  Z^  represents  the  actual  velocity  constant  obtained 
when  sodium  iodide  is  added,  and  K"8  and  Ke  are  the  constants 
referring  to  the  catalytic  effect  cf  the  iodide  and  ethylate 
ions  respectively.   C  is  the  concentration  of  the  added  salt, 
a'  its  ionization,  C  the  concentration  of  the  ethylate,  and 
a  its  ionization.  By  substituting  the  found  values  for  En 
and  the  known  values  for  K^,  Km,  a,  1  -  a,  and  a',  we  obtain 
a  series  of  simultaneous  equations  which  can  be  solved  for  Kg 
and  Ke.   The  values  for  Fe  and  Ke  obtained  wett  constant  in 
most  cases.   It  i;.uet  be  understood  that  the  error  in  certain 
caeee  might  be  such  as  to  give  values  for  Y.%   and  t.%   which  did 
not  seem  to  fit  into  this  scheme.   If  we  take  Ke  •  -70  and 

1.  J.  i.raVt.  Cheoi.,   £3_,  33;  2£,  365. 
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K  —  -40  as  averages  for  the  values  thus  obtained,  we  can 
then  substitute  them  in  the  above  equation  and  oalculate 
our  values  for  K  '  which  we  should  obtain  experimentally  if 
the  equation  holds.   The  table  on  page  33  ehowe  the  calculate! 
and  found  values  with  the  percentage  error. 


- 
- 
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•:tal 

Preparation  cf  materials .   The  method  ueed  la  preparing  the 

solutionn  and  carrying  cut  the  reactione  at  35°  ie  described 
in  detail  by  Robertson  . 

The  methyl  iodide  used  was  cf  erecial  purity  obtained 
from  Hoffmann  and  Kruff.   To  insure  a  large  yield  of  a  con- 
stant boiling  material,  two  kilograms  of  the  alkyl  halide 
were  shaken  with  dilute  sodium  carbonate  solution  to  remove 
any  traces  of  hydriodic  acid,  washed  twice  with  water,  and 
then  shaken  fcr  a  few  minutes  with  anhydrous  sodium  sulphate, 
and  filtered  through  glase  wool.   A  considerable  quantity  of 
phosphorus  pentoxide  was  added  and  allowed  tc  remain  over 
night,  after  which  the  methyl  iodide  was  distilled.   This 
treatment  with  the  phcsphorue  pentoxide  was  repeated,  and 
the  product  thus  obtained  was  -fractionated.   Special  care 
was  taken  to  have  the  condenser  and  all  apparatus  perfectly 
dry,  and.wlth  these  precautions,  a  product  was  obtained,  the 
total  quantity  of  which  boiled  within  a  few  hundredths  of  a 
degree.   A  table  is  given  below  showing  the  "ceiling  points  of 
the  different  fractions,  the  barometric  preeeure  and  the  boil- 
ing points  at  760  millimeters  after  all  the  necessary  correct- 
ions are  made. 


1.  I  .c 
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Observed  B.pt.  Barometer  Corrected  B.pt. 

43.80  -  43.83°  769.4  cur:.  43.17  -  43.30° 
43.83  -  43.83  769.3  43.19  -  43.30 
43.83  -  43.81  769.3  43.30  -  43.19 

43.81  -  43.81  769.3  43.19  -  43.19 
43.93  -  43.91  771.3  43.31  -  43.31 
43.91  -  43.86  770.6  43.31  -  43.31 
43.86  -  43.83  769.5  43.31  -  43.30 
43.83  -  43.80  768.9  43.30  -  43.30 
43.80  -  43.78  768.3  43.30  -  43.33 
43.76  -  43.79  767.7  43.33  -  43.33 

The  rise  in  boiling  point  observed  in  the  last  fraction 
was  probably  due  to  superheating.   No  correction  was  necessary 
for  the  exposed  stem  because  the  distilling  flask  with  a 
neck  made  eerecially  for  the  purpose  was  used,  which  made  it 
possible  to  surround  the  total  column  of  mercury  with  the  vapor 
of  the  alkyl  halide.   In  correcting  for  the  atmospheric  -res- 
sure  the  value  used  was  0.041°  per  millimeter.   The  total  a- 
mount  cf  methyl  iodide  recovered  in  these  ten  fractions  was 
1773  grams  out  of  the  3000  grams  used.   Thi?  is  a  very  satis- 
factory yield  for  such  a  volatile  substance.   In  order  to  de- 
crease the  loss  due  to  the  volatility  of  the  methyl  iodide, 
ice-water  was  continually  run  through  the  condenser  by  means 

of  a  fine  lead  coil  of  several  turne  surrounded  by  ice,  and 

were 
the  receiving  bottles/ cooled  by  ice-water  and  fairly  tightly 

stoppered  with  cotton.   It  was  not  usual  for  the  boiling  point 

to  becc.e  constant  at  the  very  beginning  of  the  distillation, 
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ae  did  the  above  candle . 

From  another  sample  of  methyl  iodide  from  the  same  source 
which  had  been  treated  in  a  similar  manner  but  without  the 
special  precautions  taken  for  excluding  moisture  from  all 
apparatus  and  for  preventing  the  loss  of  methyl  iodide,  only 
about  1250  grams  were  obtained.   This  had  a  boiling  point  of 
43.19  -  43.23°,  most  of  which,  however,  came  over  at  43.30  - 
43,33°  which  i9  identically  the  same  boiling  point  obtained 
in  the  sample  mentioned  above.   The  lower  yield  was  partly 
due  to  the  fact  that  the  methyl  iodide  was  digested  twice  for 
nearly  a  whole  day  on  a  water  bath  in  the  presence  of  phoephor-r 
us  pentoxide,  and  it  was  impossible  to  prevent  entirely  the  es- 
cape of  the  vapor  from  the  connections  and  also  from  the  top  of 
the  condenser.   It  was  afterwards  found  that  this  heating  was 
entirely  superfluous  as  a  sample  which  simply  stood  over  night 
with  phosphorus  pentoxide  gave  a  very  satisfactory  boiling 
point. 

Another  sample  from  Hoffmann  and  Kruff,  treated  in  a  simi- 
lar way  but  without  the  special  precautions,  and  distilled  with 
the  mercury  column  exposed,  gave  the  corrected  boiling  point  of 
43.15  -  43.19°.   There  is  no  doubt  in  the  author's  mind  that 
this  discrepancy  is  principally  the  result  of  errors  in  cor- 
recting the  boiling  point  and  that  the  sample  was  practically 
as  good  ae  those  mentioned  above. 

rne  sample  of  good  methyl  iodide  which  had  stood  during 
the  eur.ji.er  trap  distilled  once  from  phosphorus  pentoxide  and 
then  fractionated;   it  gave  a  large  middle  portion  which 
boiled  at  43.31  -  -±3.24°.   Another  -ample  of  methyl  iodide 
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which  was  made  in  the  laboratory  by  the  u.ethod  described  by 
Robertson,  gave  a  fraction  boiling  at  43.17  -  43.33°. 

culd  seem  from  the  boiling  point!  obtained  that  the 
methyl  iodide  used  in  the  reactions  wae  of  especial  purity. 
Nevertheless,  it  was  not  only  a  wiee  precaution  out  a  joint 
of  great  interest  to  determine  the  composition  of  such  samples 
by  analysis. 

Analysis  of  r.ethvl  Iodide.   At  first  an  attempt  was  made  to 
use  small  glass  bulbs  which  were  filled  with  the  sample,  sealed. 
weighed,  and  then  broken  by  means  of  a  glass  rod  in  an  excess 
of  a  2/s   solution  of  sodium  ethylate  contained  in  a  small 
flask,  the  latter  being  afterward  corked  and  warmed  at  about 
60°.   After  the  reaction  was  complete  the  solution  wae  acidi- 
fied and  the  iodine  was  precipitated  &p   silver  iodide. 


Agl  obtained      Agl  calculated    Per  cent, 

error. 
1.0336  gms.       1.0364  gme.      -0.3 

3.1841  h         3.1938   '■       -0.5 


Either  loss  of  alkyl  halide  occurred  during  the  heating, 
or  ifcisture  was  absorbed  by  the  methyl  iodide  while  the  uulo 
was  being  filled. 

Much  mere  satisfactory  results  were  obtained  by  using 
email  weighing  tubes  with  ground  glass  stoppers  which  were 
especially  made  for  the  purpose  and  held  about  two  oubic 
centimeters.   The  alkyl  halide  could  thus  be  weighed  accurate- 
ly and  without  loee.   The  weighing  tube  containing  the  alkyl 
halide  wa"  then  {.laced  in  a  regular  Carius  tube  containing  an 
excess  of  ecdium  ethylate,  sealed,  and  heated  a  sufficient 
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length  cf  timt  in  a  water  bath.   It  war  necessary,  of  co-cree, 
to  mix  the  contents  thoroughly  before  heating.   The  etcri  er 
inlhelittle  weighing  tube  wae  easily  removed  by  warming  the 
tube  slightly  and  then  shaking  it  gently.   Hien  the  reaction 
wae  coir.Tiete  the  contents  of  the  tube  were  washed  into  a  beak- 
er, and  then  filtered  into  a  calibrated  flask,  diluted  to  the 
mark  and  weighed.  Each  portion  taken  out  for  analysis  wap 
then  weighed,  since  this  procedure  was  much  more  accurate  than 
the  volumetric  method. 

Sample  I . 
Agl  calculated 
3.0337  gms. 
3.0339 
1.9953 
Sample  II. 
A 
Agl  calculated 
1.5889  gms. 
1.5889 
1 . 5898 

B 
1.7343  gms. 
1.7380 
1.7373 

C 
1.5500  g        -0.05 
1.5495  -0.04 

1.5499  -0.07 


Agl  obtained 
3.0346  gms, 
3.0336 
1.9956 


Agl  obtained 
1.5890  gms. 
1.5886 
1.5894 

1.7333  gme. 

1.7364 

1.7371 

1.5493  gms. 
1 . 5469 
1 . 5488 


Per  cent. 

error. 

+0.1 

-0.014 

+0.015 


Per  cent, 
error. 

0.00 

-0.03 
-0.035 


-0.^5 
-0.10 
■0.C13 


■ 
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-so- 
la the  abcve  analyses  Basple  I  and  Banplt  IT  were  taken  from 
different  samples  cf  methyl  iodide. 

It  ie  seen  that  we  can  eaeily  make  alkyl  halides  with 
a  high  degree  of  purity  and  that  this  method  of  analysis  is 
very  accurate. 

Preparation  fif_  fljpJL^UQB8  iSJL  33X1.   catalysie.   The  alcohol 
used  contained  from  0.03  -  0.04  per  cent,  of  water.   The 
preparation  cf  thin  alcchcl  has  been  previously  described 
by  Robertson  as  was  3lso  the  regulation  of  the  bath  at  25°, 
and  the  mode  of  procedure  used  in  determining  the  velocity 
constants  at  thie  temperature. 

The  solutions  for  the  experiments  on  the  salt  effect 
were  usually  prepared  by  making  a  sodium  ethylate  solution 
having  a  strength  slightly  greater  than  that  desired.   The 
calculated  number  of  cubic  centimeters  of  the  solution,  say 
90  -  95  c.c.,  were  put  into  a  100  c.c.  flask  which  already 
contained  the  amount  of  sodium  iodide  required,  diluted  to 
the  mark,  and  then  10  c.c.  of  this  was  titrated  to  obtain 
the  value  of  A.-   A  very  small  excess  of  the  ethylate  solution 
wae  usually  added  to  be  sure  that  the  resulting  solution  was 
net  too  dilute.   If  too  concentrated,  the  calculated  amount 
of  alcohol  was  added;  if  this  was  more  than  a  few  tenths  of 
one  cubic  centimeter,  more  sodium  iodide  was  added  a6  veil. 
The  amount  of  salt  added  in  these  cases  was  too  small  tc  in- 
troduce any  appreciable  error  in  the  volume. 
Calibration  of  £he_  machine.   Since  (..ethyl  iodide  is  so  very 
volatile  it  would  be  I       Le  tc  transfer  the  solution  to 
the  reaction  flasks  by  the  use  of  an  Tdii.ary  pipette,  with- 
e  amount  of  the  alkyl  halide.  A  special  ap- 
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paratus  called  the"niachine"  was  devised  tc  transfer  these 
rclutions  with  the  leart  possible  loss.   This  machine  *ae 
deecribea  in  detail  by  Robertson. 

The  machine  ; ipette  was  first  marked  to  deliver  10  c.c. 
of  absolute  alcohol  at  30°  and  the  volume  obtained  was  1( 
c.c.,  the  error  being  leep  than  0.1  per  cent.   Pince  this 
pipette  was  to  be  used  for  alkyl  halide  solutions,  the 
author  wished  tc  determine  whether  the  same  volume  of  Diethyl 
iodide  solution  wculc^be  obtained.   The  specific  gravity  of 
the  :..ethyl  iodide  solution  was  determined  and  successive  por- 
tions of  10  c.c.  each  were  then  run  cut  into  the  same  small 
flasks  ueed  for  reactions,  and  weighed.   These  flasks  were 
closed  by  corke  but  it  had  been  shewn  previovely  that  the  re- 
action mixture  did  net  escape,  and  in  this  case  it  was  found 
that  these  flasks  containing  the  volatile  methyl  iodide  solu- 
tion could  be  weighed  without  loss.   The  volumes  of  N/2  and 
N/4  alkyl  halide  solutions  obtained  at  35°  were  10.00,  9.997, 
9. 982,  9.993,  9.996,  and  9.990  c.c.   The  average  of  these  is 
8.995  c.c.  and  was  considered  as  sufficiently  near  tc  the  de- 
sired volume.   Although  this  difference  1b  probably  within  the 
experimental  error,  yet  it  is  quite  possible  that  the  alkyl 
halide  solution  is  slightly  more  viscous  and  doeB  not  drain 
as  readily. 

When  using  this  same  machine  at  0°  the  | ipette  was  re- 
calibrated with  a  methyl  iodide  solution  at  this  temperature. 
The  volumes  obtained  were  9.979,  9.981,  £.971,  9.975,  and 
9. 974?. c.  the  average  being  9.976  c.c.   In  all  of  the  work  at 
0°  the  solution  was  run  rut  to  a  pcint  on  the  | ipette  which 
would  deliver  exactly  10  c.c.    at  t".        rature. 
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Determination  a£.  loss  cX  sl&d  hfl-Ude.  An  investigation 

v-ae  alec  carried  cut  to  determine  whether  it  was  MOl 

of  the  maohlne 
to  keep  the  tip  of  the  delivery  tube /below  the  surface  of 

the  liquid  in  the  reaction  flask  while  introducing  the  al- 

kyl  halide  solution. 


Agl 
btained 

Agl  cal- 
culated. 

strength  of 
solution 

Percent- 
age error 

Position  of 
ti: 

3.3483 

3.3550 

(100.3  o/o) 

-O.JC 

Eelow  surface  of 

liquid. 
Just  oelow  neck 

of  flask. 
Near  top  of  neck. 

3.3374 
3.3350 

3.3550 
3.3550 

-C.75 
-0.90 

3.3455 

3.3T.50 

-0.40 

Just  below  neck. 

2.3330 

3.3550 

-0.90 

Half  way  down 
neck. 

These  figures  show  that  it  is  certainly  necessary  to  keep 
the  tip  well  under  the  eurfs.ee  of  the  liquid. 

A  large  number  of  determinations  were  also  carried  out 
to  see  whether  the  three  tenths  per  cent,  excess  of  methyl 
iodide  ordir.arily  added  was  sufficient  to  make  up  for  any 
Iosf  of  the  alkyl  halide  during  the  preparation  and  transfer 
of  the  solution.  While  keeping  the  conditions  the  same  as 
those  used  for  studying  the  reacticne,  10  c.c.  of  the  solu- 
tion was  run  into  a  small  reaction  flask  containing  a  50  per 
cent,  alcoholic  solution  of  silver  nitrate.   The  results  ob- 
tained are  given  in  the  tables  below.   The  calculated  values 
given  for  the  silver  iodide  include  the  excess  added  which  is 
given  in  the  parenthesis  under  "Ftrength  of  solution". 
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obtair 
3.3535 

ed 

calculated 
3.3550  go.8. 

Ptrength  of  Per  cent, 
solution     error. 
(lOO.lo/o)     -0.06 

3.3500 

3.3550 

(100.1  M  )     -0.31 

3.3434 

3. 3550 

(100.1  "  )     -0.11 

3.3570 

3.3630 

(100.6  "  )     -C.J1 

3.3533 

3.3597 

(100.5  '  )     -0.37 

1.1737 

1.1775 

(100.3  "  )     -0.40 

1.1713 

1.3775 

(100.3  "  )     -C.53 

Average  =  -0.36 

Agl  obtained 

Agl  calcu. 

1.1743*gms. 

1.179S 

1.1739* 

1.1799 

1.173C* 

1.1799 

3.3584 

3.3598 

4.7379 

4.7388 

3.3576 

3.3631 

3.3583 

3.3631 

3.3543 

3.3598 

4.7057 

4.7101 

3.3495 
*  Same  solution 

3.3598 

At  0°. 

Agl  calculated  strength  of  Per  cent, 
solution     error. 


(IOC. 5c /o 

-0.47 

(100.5  ' 

-0.6^ 

(100.5  " 

-0.50 

(100.5  " 

)     -0.06 

(100.7  " 

)     -0.03 

(100.6  " 

)     -0.3C 

(100.6  H 

)     -0.16 

(100.5  " 

)     -0.33 

(100.3  " 

)     -0.09 

(100.5  " 

j 

)     -0.43 

Werage  =^-0.37 

The  average  of  the  above  analyses  shows  that  the  0.3  per 
cent,  excess  of  ir.ethyl  icdide  seems  to  be  eufficient  although 
there  is  considerable  variation  in  the  results.   However,  in 
a  number  of  reactions  0.5  per  cent,  excess  was  added. 
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Reaction  velocities  at  C°.  For  the  study  of  the  velocity 
of  the  reaction  between  methyl  iodide,  sodium,  lithium,  and 
jotassium  ethylatee  at  0°  an  ice  bath  was  used  which  gave 
very  satisfactory  results.   This  consisted  of  a  oopptx 
bath  ten  inches  deep  and  fourteen  inches  in  diameter  which 
wac  tinned  on  the  inside,  and  placed  in  a  wooden  box  con- 
taining lamb's  wool.   The  bottom  was  protected  with  a  thick 
felt  pad  about  one  inch  thick,  and  the  top,  by  a  tightly 
fitting  metal  cover  over  which  were  placed  several  pads  of 
felt  and  wool.   The  metal  cover  was  made  in  two  pieces,  one 
of  which  was  removed  when  it  was  necessary  to  take  cut  the 
flask,  start  the  reaction,  etc.   The  bath  as  set  up  ready 
for  use  is  shown  in  the  diagram  on  page  64.   Ppecial  atten- 
tion is  called  to  the  stirring  device.   The  motor  is  supported 
by  an  iron  framework  which  is  bolted  firmly  to  the  wall  to 
prevent  vibration.   Motion  is  imparted  to  the  propeller  shaft 
by  a  friction  pulley,  by  means  of  which  the  epeed  can  be  easily 
controlled. 

Tests  with  a  Beckmann  thermometer  showed  that  all  parte 
of  the  bath  remained  within  a  few  thoueandthe  of  a  degree  of 
zero.   The  ethylate  solutions  were  made  up  at  0°,  and  trans- 
ferred at  this  temperature  into  the  reaction  flasks  by  sur- 
rounding the  ripette  with  a  jacket  containing  cracked  ice  and 
water.   In  beginning  this  work  the  jacket  cf  the  machine  pipette 
was  filled  only  once  or  twice  with  ice  water  during  the  seven 
or  tight  minutes  required  for  running  out  all  of  the  alkyl 
halide  solution.   The  reaction  flask  containing  the  ethylate 
solution  had  to  ~-e  lifted  from  the  ice  bath  in  order  tc  keej 
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the  delivery  tij  of  the  machine  under  the  eurface  of  the 
liquid  in  the  reaction  flask.   The  tube  wae  then  rhaV.en 
by  inverting  it  a  few  times,  and  then  jut  back  into  the 
bath.   Although  this  proceer  required  only  one  minute  for 
each  tube,  teet  with  a  thermometer  phowed  that  the  tempera- 
ture had  risen  several  decrees,  and  that  ten*  better  method 
had  to  be  devised.   The  possibility  of  mixing  the  solution 
under  ice  water  war  suggested,  but  ae  this  method  would  have 
required  new  apparatus,  the  following  method  was  tried  with 
very  satisfactory  results.   Ice  water  from  the  oath  wae  run 
continuously  through  the  jacket  of  the  machine  by  means  of 
a  pump  run  by  a  small  electric  motor.   Although  the  exposed 
circulation  was  made  as  short  as  possible,  the  temperature 
of  the  water  returning  to  the  bath  had  risen  several  decrees. 
Fven  v.hen  this  current  of  water  was  returned  to  the  bath  in 
the  vicinity  of  the  thermometer,  no  change  in  the  temperature 
could  be  detected  unless  the  water  played  directly  upon  the 
thermometer.   In  that  part  of  the  bath  which  ccr.tained  the  re- 
action flasks,  no  change  in  temperature  cculd  be  detected.  The 
delivery  tube  of  the  machine  and  all  exposed  connecting  tubes 
were  protected  by  several  layers  of  binding  tape,  and  that 
liquid  in  the  most  exposed  part  of  the  delivery  tip  wae  die- 
carded  just  before  each  10  c.c.  portion  wae  run  out.   The  re- 
action flask  containing  the  ethylate  solution  wap  lifted  from 
the  bath  in  a  beaker  containing  cracked  ice  and  water,  and  af- 
ter the  alkyl  halide  solution  had  been  traneferred  to  it,  the 
flapk  was  returned  to  the  bath  ar  rapidly  ae  pottibl*.   Teote 
made  with  the  thermometer  showed  that  by  thle  me thod  the  tem- 
perature war  lept  below  0,5°  ,  and  the  zero  point  wae  qu. 


■ 
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reached  by  shaking  the  flask  two  minutes  in  the  oath.   "or 
the  v.ork  with  the  N/16  and  N/33  solutions  40  o.c.  tortione 
were  ueed  instead  of  the  veual  30  c.c,  and  the  solution* 
were  mixed  by  inverting  and  shaking  the  flasks  under  the  ice 
water.   The  corks  were  protected  by"ruboer  fingere'over  the 
necks  of  the  flasks.   A  rise  in  the  temperature  cf  even 
several  tenths  of  a  degree  for  one  minute  would  have  but  little 
effect  en  the  constants,  especially  those  fcr  the  :'ilute  er . 
tions  for  which  the  time  periods  were  eo  long. 


Lithium  ^thylate 
Table  T 
0.5  N  Lithium  "thylate  and 
ethyl  Iodide  at  0°C. 
A  m   9.98 

• 

180  1.783  0.001307 

340  ^.236  0.001196 

300  3.643  0.001300 

383  3.156  0.001310 

1378  5.946  0.001153 

1667  6.580  0.001161 

Average  ■  0.C01168 

^  !  ■  0.003381 

K  •=  0.003411 

n 


I  i   Xodldi  at  0°C. 
Table  II 
0.5  N  Lithium  Ethylate  and 
0.5  I  Methyl  Iodide  at  0°C. 

A  ■  9.98 

t 

305  3.016  0.OC 

366  3.446 

347  3.273  0.001333 

1353  6.130  0.001178 

1430  6.364  O.OOlieO 

Average  ■  C.C01306 

Kn  =  0.003417 

I-:n*=0.003435 


Table  III 

'  Lithium  Fthylate  and 

1.0  21  "ethyl  Iodide  at  C°C. 

A  =  10.00   E  =  30.00 

t        x         Ky 

160  3.318  0.001333 

3*6  4.340  0.001334 

330  4.960  0.001314 

434  5.690  0.001195 

530  6.304  0.001186 

Average  =  0.001310 

Kn  =  0.003430 


TaDl  ■ 

0.35  N  Lithium  Ethylate  ftii 

0*1  I  Methyl  Iodide  at  0°C. 

A  =  10.01   E  =  3 

t       x 

143  1.733  0.0006967 

197  -46  0.0006863 

359  3.790  0.0006836 

318  3.350  0.0006748 

348  3.470  0.0006739 

Average  =  0.0006838 

K  =  0.003738 
n 


•  If  last  two  values  cf  Kv  are  omitted. 


•yrcwi 
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Table  f 
0.25  I  Lithium  Fthylate  and 
C.5  I  Methyl  Iodide  at  0°C. 

A  =  10.  | 

t       x         K . 


Tabli 

0.35  I  Lithium  Fthylate  -ma 
1.0  I        Cedldt  at  0°C. 


344 

I 

0.0006605 

187 

3.840 

0.0006831 

- 

j  •; 

730 

330 

•1.444 

06803 

■  I 

300 

5.356 

} 

' 

(  . 

340 

56 

-.6670 

f,  1  i 

. 

390 

•3.104 

06630 

440 

6.500 

0.0' 

Average 

•  0.0006567 

\verage 

=  0.0006707 

■ 

=  0.003633 

X 

=  0.C 

0.003696 


Table  VII 
khima  Fthylate  and 
.:yl  Iodide  at  0°C. 
A  =  10.04   E  =  3" 


Table  VIII 
0.135  N  Lithium  Ethylate  and 
0.1373  "  "ethyl  Iodide  at  0°C, 
A  =  10.00  E  =  10.18 


4.833 

: 

1098 

3.960 

'^3745 

1077 

4.992 

3  746 

1194 

3.136 

'3743 

5.144 

0.0003719 

1389 

3.396 

'03730 

5.304 

0.0003718 

1438 

3.636 

03  743 

1JT? 

5.465 

)3710 

1509 

3.656 

0.0003733 

1347 

5.696 

0.0005  713 

3619 

4.993 

0.0003705 

Average  = 

0.0003739 

Average 

=  0.0^ 

:r.  - 

J&71 

=  0.003986 

*  U  last  two  values  of  Kv  are  omitted. 
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Table ix 

bi  and 
fchyl    Iodide  at  0°C. 
A  - 
t  x  K 


585 

3.706 

0.0003084 

657 

4.030 

c>.r 

830 

4.768 

905 

4.994 

1034 

5.433 

- 

3108 

7.750 

0.0003031 

Average 

■  0.0003063 

=  0.003304 

Taut 

late  and 
-.1_-  .  yl    Iodl.'.      11 

I  m  ] 
t  x 


976 

3.196 

0.0003144 

3.394 

.   03135 

1134 

3.570 

03140 

1370 

3.858 

1378 

4." 

.  03133 

3514 

,058 

3777 

6.154 

■ 

Ave 

■  0.0003143 

Kn 

3*33 

Table   XI 

"  ithiura  Fthylate   and 
0.35  ::  Methyl   Iodide   at  0°C. 
A=10.00     3  =40.00 


567 

3.640 

- 

3.840 

0.0003083 

660 

4.140 

780 

4.540 

'-  "' 

900 

5.008 

- 

5.416 

0.0 

Average 

-  o.oc 

03330 

f«]  . 

0.0635 

I  Li 

j  late  and 

0.35  I 

'.'ethyl  lodid- 

A 

- 

t 

X 

\ 

1045 
1135 
1303 
L338 

1496 
3480 

5.444 
5.693 
5.934 
5.244 
3.636 
8.312 

0.00" . 

..041 

o.oc 

Avev 

1331 

ttyl    "      ide  at  0°C. 
A  =  10.03 
t 


570 

k, 

oi  iea 

530 

.    D01157 

E 

.590 

01148 

I .  M4 

D01156 

690 

5.430 

0.0001143 

1080 

6 .  070 

o.oooiui 

Average 

=  0.0001149 

*m 

=  0.003665 

I     I 

o . 03 i a 

|  |    Iodide  at  0°C. 

km}  kO.OO 


1067 
1135 
1387 

1463 

3696 


3.753 

4.11a 
i 

6.388 
Average 


501141 
31166 

•"1134 

01135 
5657 


:  Lithium  ^thylate  and 
0.35  II  Methyl  Icdide  at  0°C. 
A  ■  10.00  B  -  80.00 
t 


551 

3.840 

0.0001108 

547 

4.338 

0.0001139 

816 

5.000 

0.0001100 

896 

5.396 

0.0001090 

983 

5.664 

0.0001107 

1053 

5.938 

0.00^1114 

3086 

8.168 

"01087 

Avt- 

=  0.0001105 

Kn 

3536 

• 
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Tabl  I 
luminary  of  Lithium  Ethylat«  and  Methyl  Iodide  at  0°C 


V 

K 
n 

Average  E 

3 

0.003430 
0.003361 

(0.003411) 
0.003417 

(0.003435) 

0.003406 
(0.003419) 

4 

0.003738 

0.003678 

0.003663 

(0.003698) 

0.003590 
(0.003700) 

8 

0.003971 
0.003986 

0.003978 

15 

0.003304 
0.003433 
0.003330 
0.003331 

0.003333 

33 

0.003665 
0.003557 
0.003536 

0.003619 

Values  in  parenthesis  under  *'  refer  to  starred  values  under  tables 
average  1^  in  parenthesis,  only  to  the  starred  values  in  these  tabl 

Table  mi 


K_  found 

a  n      b 


Kn  calculated 


Lithiuu;  TTthylate  and  Methyl  Iodide  at  0°C. 
r     a    1  -  a 

3  0.144     0.856 

4  0.330      0.730 
8     0.313      0.688 


0.003406  0.003419  0.003440  0.003450 
0.003690  0.003700  0.003690  0.003697 
0.003978  0.003978  0.003991   0.003994 


16  0.409  0.591 
33  0.519  0.481 


0.003333   0.003333   0.003310  0.003308 


Per  cent.e 
a 
-1.40  -1 

0.0  +0 

-0.43  -0 

+0.35  +0 


^.•"03619  0.003619  0.003668  0.003663  -1.30  -1 


Values  under  Mb"  are  calculated  on  values  of  Kn  in  parenthesis. 


v 


4 

- 
5590 

b 

a 

b 

9 

- 

. 

3 

16 

6.001881 

. 

1 

"5174 

5.00K8T 

0.0' 

1960 

4 

8 

0.0C5134 

.^30 

4 

16 

)88ff 

:  Toe* 

0.003 

1977 

4 

"5115 

5098 

"  .  " 

8 

•  16 

5411 

Mil 

'1875 

0.000109 

0.0051 OS 

0.0r.   - 

IS 

:  33 

.-933 

o.ow 

3314 

Average  =  0.005343  0.005318   0.001971  0.001986 


Values  under   "b"   are  oaltulatod  froiii  values  of  Awragf   V.n  in 

.thesis. 


Sodium  Fthylate  and 
Ta".  L4 
1,0  11  Sodium  Fthylete  and 
i.G  I  Methyl  Iodide  at  0°C. 
A  =  9.97 


15C     3.330  0.003343 

180     3.733  0.003335 

310     4.088  0.003310 

4.400  0.003391 

1360     8.000  0.003333 

8.193  0.003344 


Average  -  0.003389 


Kn  =  0.00! 


Methyl  Iodide  at  0°C. 

Tab! 
lm{  j late  and 

1,0  1  ...ethyl  Iodide  at  0°C. 

A  ■  in. 03 

t        x         Kv 

130  3.857  0.005319 

150  3.319  "3397 

184  3.778  0.003384 

197  3.933  0.003359 

sac   4.318    o.oo; 

1168    7.904     0.003183 

Average  =  C. 003374 

F     =  0.003364 
n 


Table   J  ! 

Podium  Ethylate  and 

0.5  I  Vethyl  Iodide  at  0°C. 

A  =*  10.00 

t       x         ^ 

150  3.058  0.001738 

180  3.343  0.001700 

310  3.634  0.001703 

340  3.896  0.001698 

3736  8.300  0.001670 

Average  =  C. 001700 


K  =  0.003400 
n 


Table  HI1 

0.5  N  Sodium  Ethylate  and 

0.5  N  Methyl  Iodide  at  0°C. 

A  =  10.03 

t       x         \ 

180  3.373  0.001733 

300  3.556  0.001713 

330  3.643  0.001731 

364  3.133  0.001714 

390  3.343  0.001735 

1330  6.770  0.001693 

Average  =  0:001715 

Kn  =  0.003430 


Table  I 

late  and 
1.0  N  Methyl  Iodide  at  0°C, 


J 

\   =  S.98 

B  =  30.00 

t 

X 

\ 

100 
310 
360 
300 
364 
430 

^.763 

hi 

5.350 
5.764 
6.366 
6.662 

0.001763 
0.001740 
0.001750 
0.001733 

0.001731 
0.001731 

Average 

=  0.00173S 

K 

=  0.003485 

Tabl, 
I  rodlnn  "thylate  and 
C.50  N  Methyl  Iodide  at  0°C, 
A  ■  10.00   B  ■  30.00 
t        x  K 


180 

2.680 

0.0009337 

300 

3.880 

o.oc 

340 

3.320 

C. 0009345 

370 

3.593 

0.0009146 

300 

3.864 

0.0009131 

330 

4.153 

0.0009303 

1270 

8.13C 

0.0009056 

Average 

=  0.0009188 

*n 

=  0.003679 

Table  I 
0.25  N  Sodium  Fthylate  and 
0.35  N  Methyl  Iodide  at  0°C. 
A  =  10.00 


180 
310 
350 
380 
301 
333 
1380 


1.400 

0.0009044 

1.608 

0.0009136 

1.640 

0.0009030 

2.C20 

0.0009043 

3.133 

C . 0009003 

3.338 

0.0009113 

5.360 

0.0009035 

Average 

-  0.0009053 

*n 

■  C. 003631 

Table 

rI 

0.135  1 

f  Podiun  Fthylate  and 

0.25  1 

Uethyl  Iodi 

de  at  0°C. 

A 

=  10.00 

B 

=  2C.00 

t 

X 

Kv 

260 

260 

300 

1233 

1336 

1409 

3.068 
2.216 
2.168 
6.160 
6.384 
6 .  600 

0.000*765 
4751 
0.0004806 
0.0004779 
0.00' -±771 
0.0004612 

Average 

- 

0.0004781 

*« 

. 

0.003825 

Table  " 

0.135  I  Sodium  Ethylate  ?Jid 

ihyl  Icdide  at  0°C. 

A  =  10.00   E  -  I 

t        x         Ky 

340  1.968  0.0004813 

300  3.384  0.0004616 

1375  6.388  0.0C04611 

1360  6.480  0.00047S7 

1430  6.608  0.0004785 

1640  7.088  0.0004853 

Average  =  0.0004817 

Kn  =  C. 003854 


Table  r^vi II 

te  and 

thyl  Iodide  at  0°C. 

A  =  9.96   B  =  4 

t       x         Kv 

968  5.834  0.0003-, 

1110  6.193  D. 0003400 

1160  6.460  0.0003457 

1365  6.753  0.0003463 

1340  6.856  0.0003419 

1434  7.113  0.0003458 

Average  =  0.0003440 

K  =  0.003919 
n 


Table  XXIX 

C.0635  II  Sodium  Ethylate  and 

0.38  I  Methyl  Iodide  at  0°C. 

A  =  10.03   B  =  40.00 

t       X  ^ 

360  3.900  0.0003475 

390  3.140  0.0003530 

430  3.340  0.0003533 

1530  7.396  0.0003479 

1630  7.573  0.0003473 

Average  ■  0.0003496 


Table 

0.0635  N  Sodium  Ethylate  and 

0.35  N  Methyl  Iodide  at  0°C. 

A  =  10.01  B  =  40.00 

t       x         Ky 

1106  6.418  0.0003565 

1180  6.633 

1370  6.830  0.0003531 

1350  7.070  0.0003548 

1447  7.378  03531 

Average  =  0.0003543 


Kn   ■  0.004063 


. 


Tali 
C.0625  I  Sodiuo:  Fthylate  and 
0.25  I  Uethyl  Iodide  at  0°C. 
A  =  10.00   E  =  40.00 
t       x         E. 


Tab  I 

..iuD.  Fthylate  and 
ethyl  Iodide  at  0°C. 
A  ■  10.01  B  =  GO. 00 
t       x         K 


£57 

5.530 

0.0002544 

673 

4.970 

0.0001321 

S08 

5.720 

0.0002548 

751 

6»SU 

0.0001318 

,031 

6.160 

0.0002552 

821 

5.562 

0.0001267 

699 

5.674 

0.0001284 

Average 

=  0.0002548 

966 
1095 

6.314 
6.714 

0.0001353 
0.0001337 

L 

=  0.004077 

n 

Average 

=  0.0001317 
=  0.004213 

Table    XXXIII 
0.03135  N  Sodiunt  Ethylate   and 
II  lie  thy  1   Iodide  at  0°C. 
A  =  10.03        B  =  80.00 


Table  XXXIV 

0.03125  N  Rodium  Fthylate  and 

0.125  I  Methyl  Icdide  at  0°C. 

A  =  10.02   B  =  40.00 

t       x  K_ 


220 

3.03o 

0.0001305* 

1462 

5.134 

270 

3.438 

C .0001306 

1670 

5.534 

0.0001306 

300 

3.660 

0.0001310 

1833 

5.804 

0.0001396 

1337 
1493 

7.180 
7.644 

Average 

0.0CC1258 
0.0001283 

=  0.0001393 

3030 

7.476 
Average 

*n 

0.0( 

=  0.0001304 
■  0.004165 

*n 

=  0.004130 

•  A  m 

10.13 

..  . 


£9+1 
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Tabl*  I 
»»  of  H  ylate  and  Methyl  Iodide  at  0°C 


4 

8 

16 


0.003 

0.003264 

'34C0 
0.003430 
C. 003465 

0.00367S 
0.003631 

0.003835 
0.003854 

0.00391S 

0.003985 
0.004063 
0.004077 

0.004313 
0.00413C 
0.004165 


Avera 

0.0'  . 

0.003435 
0.003650 
0.003840 

0.004011 
0.00416S 


Table    XXXVI 
Bodiuir.  Fthylate  and  Methyl   Iodide  at  0°C 

1  -  a 
0.864 


a 
0.136 
0.237 
0.335 
0.435 
0.531 
0.633 


0.763 
0.665 

0.565 
0.469 
0.367 


jr  found   K  calculated  Per  pent 
"         n  error 

0.003362 


0.003361 
C. 00343 5 
0.003650 
0.003640 
0.004011 
0.004169 


0.003466 
0.003645 
0.003638 
0.004004 
0.004190 


-0.03 
-0.90 
K  .  13 
+0.31 
+0.17 
-0.50 


K.    and  K 

i  Dj 


i 

2 

1 

4 

1 

6 

i 

16 

1 

33 

3 

4 

3 

8 

2 

16 

3 

33 

4 

8 

4 

16 

4 

32 

8 

16 

£ 

33 

16 

33 

Table 

F thy lite  and 

"ethyl  Ice 

h 

K* 

0.004596 

0.003 074 

0.004663 

0.003010 

0.004696 

0.0'  I 

0.004678 

0.003030 

0.004634 

0.003038 

0.005109 

0.003915 

0.004995 

0.003950 

0.004930 

0.003970 

0.004649 

0.003S95 

0.004914 

0.003014 

0.004874 

0.003033 

0.004808 

0.003066 

0.004646 

0.003065 

0.004778 

0.003116 

0.^04737 

0.003166 

0.004861 

0.003033 
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Potasaium  E thy late  and  Methyl  Iodide  at  0' 


Table   X' 

TVITI 

:: 

-. 

- 

1 

f\   Iodide  at  0° 

1 

=  10.00 

t 

X 

Kv 

no 

190 
390 
350 
390 
1430 
1590 

0.973 
1.600 
3.358 
1 .  004 
3.804 
5.936 
6.196 

0-000980 
0.001003 
0.001015 
0,001006 
0.000997 
0.001034 
0.001034 

Average; 

=  0.001005 

V 

=  0.004034 

Taol 
M  K  Potassium  Ethyl  at.--- 
0.35  N  Methyl  Iodide  a' 
A  =  10. 

1        x         "v 

130  1.086  0.001014 

180  1.506  0.000984 

300  3.394  0.000991 

440  3.036  0.000985 

530  3.418  0.000997 

373  3.710  0.000995 

1371  5.636  0.001010 

Average  =  0.0009b7 

Kn  =  0.003983 


Table  XL 

C.J5  I  Potaeeium  Ethylate  and 

0.50  I  Methyl  Iodide  at  0°. 

A  =  9.97    E  =  30.00 

t        x         Kv 

130  3.066  0.001030 

150  3.490  0.001023 

180  3.870  0.001019 

190  3.978  0.001013 

310  3.334  0.001031 

Average  =  0.001019 

I  =  0.004088 


Table  XLI 

0.1875  I  Potaseiu*  Ethyate  and 

0.50  I  Methyl  Iodide  at  0°. 

A  =  9.93   B  =  36.67 

t        x         Kv 

90  1.639  0.0007703 

130  ^.379  0.0007813 

160  3.679  0.0007734 

180  J. 940  0.0007713 

330  3.436  0.0007 

350  3.890  0.0007733 

Average  =  0.0007735 


E£  =  0.004133 


40   - 


TablftXIIT 

0.1875  Vi  Pctafiaiua.  Ethylate   and 

\.<yl    Iodide   at  0°. 

A  =  10r03  I  =  13.33 

I  x  Ky 

130  1.119  0.0007755 

150  1.375  0.0007818 

300  1.753  0.0007769 

350  3.116  C. 0007790 

330  3.564  0.0007755 

370  3.357  0.0007738 

480  3.417  0.0007630 

Average  -  0.0007749 
Kn  =  °-00*134 


Table  XLTI. 

'  otaealuiii  Ethylate  and 

O.fO  I  Methyl   Iodide  at   0°. 

|   ■  10.03        D  m  40. 

t  x  Kv 

360  4.044  0.0005378 

330  4.693  .         5393 

380  5.350  '.  •       i3304 

450  5.830  0.0005393 

503  6.304  0.0005388 

Average  =  0.0005391 

K  =  0.004334 
n 


Table  XLIV 

0.135  I  Potassium  Ethylate  and 

'  Methyl  Iodide  at  0°. 

A  =  10.00  3  =  40.00 

I        x         Ky 

190  3.193  C. 0005385 

340  3.833  0.0005311 

390  4.376  0.0005383 

330  4.793  0.0005399 

350  5.054  0.0005380 

390  5.360  0.0005331 

460  5.980  0.0005371 

Average  -0.0006394 

..00433  5 


Table  XLV 

0.135  N  Potassium  Ethylate  and 

0.50  I  Methyl  Iodide  at  0°. 

A  =  10.00  B  =  40.00 

t        x         Kv 

160  3.784  0.0005391 

190  3.300  0.0005301 

330  3.730  0.0005336 

350  3.968  0.0005345 

367  4.153  0.0005338 

300  .4.513  0.0005336 

Average  =  0.0005331 

K     =   C. 004357 
n 


41 


Table  XLVI 
0.09375  I  Potassium  ethylate  and 
::.yl  Iodide  at  0°. 
A  =  I !  .       =53.33 
t       x       K. 


130 

..357 

0.0004108 

180 

3.143 

0.0004056 

3^0 

3.685 

0.0004070 

360 

4.187 

0.0004089 

365 

5.354 

0.0004068 

430 

5.733 

0.0004055 

Average 

=0.0004074 

*n 

=0.004347 

Table  XLVI I 
0. 09375  L*  Potaeei;;.'       U   and 
\M   at  0°. 


180 
310 
360 
330 


A.  =  I 

x 

3.183 
3.598 
4.306 
4.834 


0.0004135 
0.0004130 
0.00(  - 
0.0004058 


Average  =  0.0004108 


::, 


0.004383 


Table  XLVI II 
0.09971  N  Potassium  Ethylate  and 
I  Methyl  Iodide  at  0°. 


i 

\  =   10.00 

2    =  5vi.33 

t 

X 

Kv 

130 

3.356 

0.0004089 

180 

3.131 

0.0004039 

330 

3.664 

0.0004039 

370 

4.393 

0.0004076 

430 

5.733 

0.0004043 

Average  =  0.0004057 
K^  =  0.004339 


Table  XLIX 
0.0635  N  PotasaiuK.  Ethylate  and 
C.50  :i  :.:ethyl  Iodide  at  0°. 
A  =  10.00   B  -  - 


130 

3.376 

0.0003836 

150 

3.856 

0.0003837 

190 

3.448 

03831 

350 

4.300 

0.0003803 

300 

4.738 

0.0003757 

360 

5.376 

0.0003784 

430 

5.904 

0.0003774 

Average  = 

0.0003800 

Kn  - 

0.004460 

A     I  ■ 


12 


Table  L 

I  -slum  Ethyl at 
Ifcyl  Iodide  at 

A  =  10.08   B  =  80.00 


130 

3.373 

0.0003808 

330 

3.938 

0.0003778 

390 

4.S73 

0.0003796 

350 

5.304 

0.0003794 

430 

6.008 

0.0003777 

500 

6.544 

0.0003774 

Average 

=0. 0003783 

«■ 

=0.004434 

0.0635 

0.1343 

A 

t 

835 

910 

935 
1010 
1080 
1340 
1365 


Table 
I  Potaeeium  Ethylut 
|  -'etliyl  Iodide  at  0°. 


■  10.01 

x 

3.638 
5.838 
3.824 
4.134 
4.303 
4.703 
4.936 


B  =  31.47 


0.C003777 
0.00( 

0.0003738 
0.0003746 
0.0003735 
0.0003718 
0.0003694 


Average  =  0.0003733 
IL,  ■  0.004343 


Table  LI  I 
0.0635  N  Potassium  Ethylate  and 
C.35  |  Methyl  Iodide  at  0°. 
A  =  10.03   B  =  40.00 


Table  LXII 
0.0635  I  Potassium  Ethylate  and 
0.50  N  Methyl  Iodide  at  0°. 
A  =  10.03   B  =  80.00 


600 

4.536 

0.0003677 

130 

3.478 

0.0003781 

630 

4.734 

0.0003733 

180 

3.153 

03715 

370 

4.903 

0.0003697 

310 

3.598 

: 03718 

730 

5.174 

0.0003737 

360 

4.303 

780 

5.406 

0.0003699 

340 

5.314 

o.oc 

430 

5.903 

03763 

Average 

■  0.0003704 

Average 

-  0.0r 

h 

=  0.004300 

wftm 


MM 


at  v.  ML 


. 


Table  LTV 
0.03135  I  ?ota83iu        ~*  and 
ethyl  Iodide  at  0°. 


A 

=  10.03 

B  =  40.00 

t 

x 

*v 

890 

3.764 

0.0001397 

1000 

4.093 

0.0001393 

1110 

4.444 

0.0001409 

1300 

4.604 

0.0001373 

1330 

4.990 

0.0001403 

1413 

5.353 

0.0001417 

Average  =  0.0001398 
Kn  =  0.004466 


Tabl* 
0.03135  N  Potaeeluai  Ethylate  and 
O.M  |        Iodide  at  C°. 
A  -  10.00   E  =  80.00 


650 

4.936 

0.0001355 

5.364 

0T0001385 

730 

5.455 

0.0001405 

760 

5.534 

0.0001400 

600 

5.713 

0.0001379 

840 

5.888 

'01391 

990 

6.434 

0.  or -136:5 

Average 

-  0.0001331 

■  0.004419 

Table  LVI 
0.03135  N  Potassium  Sthylate  and 
0.35  I  Methyl  Iodide  at  0°. 


i 

\   =  10.03 

B  =  80.00 

t 

X 

1 

V 

180 

340 
330 
360 

480 

1.830 
3.350 
3.894 
3.330 
3.743 
4.094 

0.0001430 
0.0001416 
0.0001360 
0.0001383 
0.0001430 
0.0001409 

Average 

=  0.0001403 

(. 

'4476 

Table   LVII 
0.03135  N  Potassium  Ethylate  and 
0.35  I  Lie  thy  1  Iodide  at  0°. 
A  =  10.01   B  =  80.00 
t        x         Ktf 


160 
330 
370 
340 
390 
450 


1.643 
3.358 
3.554 
3.130 
3.554 
3.933 

L. 


0.0001415 
0.0001475 
0.0001390 
0.0001409 
0.0001441 
0.0001430 

0.0001435 

.555 


1  •  * 


Table  [/ 
0.03135  I  Potassiua.  Ethylate  and 
0.35  I  :.:ethyl  Icdide  at  0°. 
A  =  10.00   3  =  80.00 

t      x        ::v 


Tabic 

0.03135  N  Potassium  Ethylate  and 
0.50  N  Methyl  Iodide  at  0°. 
A  =  10.00    B  =160.00 


140 

1.448 

0.0001409 

190 

3.538 

0.0001446 

300 

1.953 

0.0001374 

330 

3.968 

0.0001454 

350 

3.434 

0.0001410 

370 

4.568 

0.0001433 

330 

3.960 

0.0001398 

360 

5.480 

0.0001404 

380 

3.440 

0.0001419 

430 

6.080 

0.0001433 

430 

3.736 

0.0001394 

Average 

=0.0001433 

Average 

=0.0001401 

*n 

=0.004583 

Kn  =0.0C 


Table   . 
Summary  of  Potassium  Ethylate  and  Methyl  Iodide  at  0°, 
V  Kn         Average  En 


4 

0.004034 
0.003983 

0.004088 

0.004031 

16/3 

0.004133 

0.004134 

0.004134 

0 

8 

0.004334 
0.004335 

0.004358 

0.004339 

33/3 

0.004347 

0.004363 

0.004339 

0.004346 

16 

0.004480 
0.004300 
0.004434 
0.004343 

0.004405 

0.004390 

33 

0.004466 
0.004419 

0.004583 
0.004476 
0.004558 

0.004483 

0.004497 

Ail 


IS   - 

Tai  U 

Potapfiiun.  Fthylate   an  I   0°C, 


V 
4 

a 
0.365 

1   -  a 
0.635 

KR   found 
O.OC 

K     calculated 

■ 

0.00- 

Fer  cent 
error 
-0.63 

16/3 

0.401 

0.599 

0.0'  - 

*133 

+0.03 

8 

0.459 

0.541 

0.004339 

0,004333 

+0.13 

5J/3 

0.491 

0.509 

0.004346 

•±293 

+1.36 

16 

0.546 

0.454 

0.004390 

0.004397 

-0.10 

0.637 

0.363 

4497 

0.004566 

-1 .  55 

zc 

V 

4    : 

6 

4    : 

33/3 

4   : 

16 

4   : 

32 

16/3      : 

33/3 

16/3      : 

16 

16/3      : 

33 

8    : 

16 

8    : 

33 

16    : 

33 

Table  LXII 

un:  Ethylate 

and  Methyl 

Ki 

K* 

0.00543 

0.0033r 

0.00563 

0.00310 

0.00538 

0.0033£ 

0.00513 

0.00340 

0.00564 

0.00306 

0.00533 

0.C0335 

0.00508 

0.00346 

0.00517 

0.00345 

C. 00503 

0.00359 

0.00493 

0.00377 

0.00535 

0.00337 

Sodiun  Ethylate  and 
Table  1XIII 
0.5  N  Sodium  Ethylate  and 
0.5  N  Methyl  Iodide  at  35°C. 
A  =  10.00 

t         x        K 

v 

30  4.343  0.03839 

30  5.337  0.03815 

40  5.999  0.03745 

50  6.495  0.03714 

60  6.901  0.03711 

70  7.187  0.03650 

Average  =  0.03746 

Kn  =  0.07493 


ithyl    Iodide   at  35°C. 

Table 

0.5  N  Podium  Ethylate  and 

0.5095  N  Methyl  Iodide  at  35°C, 

A  =  10.00   B  =  10.19 

t         x  Kr 

15  3.657  0.03715 

34  4.830  0.03786 

33  5.600  0.03745 

43  6.166  0.03691 

51  6.586  0.03634 

59  7.307  0.03554 

97  7.815  0.0350C 

Average  =  0.03663 

K  =  0.07334 
n 


Table   LXV 
0.5  N  Sodium  Ethylate  and 
0.35  N  Methyl  Iodide  at  35°C, 
A  =  30.00        B  =  10.00 


15  4.044  0.03894 

35  5.493  0.03805 

35  6.476  0.03733 

55  7.318  0.03733 

65  8.196  0.03646 

75  6.530  0.03613 


Average   =  0.03735 
Kn  =  0.07471 


Table  L 

0.5  N  Sodium  Ethylate  and 

0.5  N  Methyl  Iodide  at  35 °C, 

A  =  9.989 

t        x  Ky 

10  3.891  0.04073 

30  4.375  0.03896 

30  5.367  "5870 

40  6.037  0.03803 

50  5.537  0.03770 

50  5.889  C. 03703 

70  7.175  0.03643 

Average  =  0.03833 

Kn  =  0.07653 


.ws 


tm 


|M   * 


Table  ."" 
0.5  N  Sodium  Ethylate  and 
0.35  I  Methyl  Iodide  at  35°C, 
A  =  30.04   B  ■  10.00 

|  X  Ky 

30  4.780  0.03768 

30  5.033  0.03766 

37  6.676  0.03755 

43  7.130  0.03740 

50  7.530  0.03687 

59  7.933  0.03636 

68  8.308  0.03643 

Average  =  0.03713 

Kn  =  0.07409 


Taole  I  ' 

0.35  N  Podium  Fthylate  and 

0.35  N  Methyl  Iodide  at  35 °C, 

A  =  10.00 

t         x  KT 

10  1.585  0.03036 

30  3.909  0.03051 

30  3.760  0.03008 

40  4.446  C. 03 001 

50  5.000  0.03000 

60  5.430  0.01980 

70  5.793  0.01967 


Average  =  0.03005 
1^  =  0.08030 


Table  LXIX 
0.35  N  Sodium  Ethylate  and 
0.50  N  Methyl  Iodide  at  35°C, 
A  -  10.03   B  =  30.00 

t  X  Ky 

15  4.153  0.03034 

35  5.668  0.03009 

35  6.683  0.01988 

45  7.418  0.01973 

55  7.956  0.01934 

8.363  0.01943 

75  8.698  0.01947 

Average  =  0.01974 

Kn  =  0.07880 


Table 

0.35  N  Sodium  Ethylate  and 

0.35  I  Methyl  Iodide  at  35°C, 

A  ■  9.956 

t        x  Ky 

30  3.868  0.03033 

35  3.340  0.03019 

30  3.758  0.03031 

40  4.453  0.03033 

50  4.980  ".03003 

60  5.430  0.01991 

Average  =  0.03013 


.■ 

. 

. 

. 

.- 

.0- 


1    - 


Table   I 

E . -5   |  Sodium  Ethylate  and 

0.35  N  Llethyl    Iodide  at  35°C, 

A  =  10.01 

•  x  Kv 

30  3.918  0.03057 

35  3.354  0.03015 

30  3.768  0.03013 

40  4.455  0.03005 

46  4.795  0.01998 

53  5.076  0.01978 

Average  =  0.03011 

|L  =  0.08035 


Table  LXXII 
0.135  N  Sodium  Ethylate  and 

0.135   ::  Lie  thy  1    Iodide   at   3  5.1c, 

A  ■  1C. 

I  x  Kv 

40  3.959  0.01051 

55  5.691  0. 02 064 

70  4.333  0.01045 

80  4,575  0.01054 

90  4.853  0.01047 

100  5.111  0. 0104« 

Average  =  0.01051 

Kn  =  0.08406 


Table  LXXII I 

0.135  I  Sodium  Fthylate  and 

C.35  I  Methyl  Iodide  at  35°C, 

A  =  10.00   I  =  30.00 

t         x         Kv 

15  3.594  0.01075 

35  3.636  0.01063 

35  4.830  0.01094 

45  5.548  0.01075 

oo  6.163  0.01073 

65  6.686  0.01073 

75  7.103  0.01067 

Average  =  0.01077 


Table  LXXIV 

0.125  I  Sodium  Ethylate  and 

0.35  I  Methyl  Iodide  at  35 °C. 

A  =  10.03   E  =  30-rOO 

t         x         Ky 

30  3.318  0.01107 

36  3.9e3  0.01066 

34  4.734  0.01090 

43  5.383  0.01091 

47  5.734  0.C1091 

57  6.316  0.01084 

Average  -  0.01094 


TaL  I 

0.135  N  Sodium  Fthylate  and 

0.35  I  Methyl  Icdide  at  35 °C, 

A  =  10.00   I  ■  SOtOO 

t         x         Ky 

15  3.648  0.01103 

35  3.84e  0.01066 

33  4.560  0.01094 

38  .     5.080  0.01095 

46  5.656  0.01090 

53  5.993  0.01073 

58  6.313  0.01066 

Average  =  0.01087 


Tabl: 

C.C635  I  Sodium  Fthylate  and 

0.35  I  methyl  Iodide  at  35°C. 

I  ■  10.00   E  =41.00 

t         x  Ky 

15  3.689  5475 

35  4.311  .  '5843 

35  5.366  0.0057S3 

45  5.1  0.005735 

5b  6.884  3759 

65  7.435  0.005934 

Average  =  0.005754 


I  =  0.09306 
n 


Table  LOT  1 1 

0.0635  I  Sodium  Fthylate  and 

C.35  I  Methyl  Icdide  at  35°C. 

A  =  10.00   E  =  40.00 

t         X  Kv 

15  3.800  0.005678 

35  4.181  0.005746 

35  5.356  0.005771 

45  6.105  0.005768 

55  7.000  0.006133 

65  7.436  C. 005911 

75  7.734  0.005633 

Average  =  0.005603 


Table  " 

0.03135  1  Sodium  E  thy  late  and 

0.35  I  Methyl  Icdide  at  35°C. 

A  -  9.913   B  =  80.00 

t        x         Kv 

15  3.001  0.003039 

35  4.550  0.003144 

35  5.607  0.003075 

45  6.305  0.003066 

55  7.184  0.003074 

65  7.741  0.003061 

Average  =  0.003063 

Kn  ■  0,09041 


Table  . 
C.  03 13  5  N  Sodiua.  Fthylate  and 
I  Methyl  Iodide  at  35 ~C 


Table   I 
C. 03135  I        Fthylate  and 
?thyl  Iodide  at  35°C. 


A  =  10.07 

I  ■  40.00 

A  -  10, 

B  = 

t 

X 

I 

V 

t 

X 

s 

s 

4.876 

0.003353 

30 

3.760 

o.c 

5.893 

0.003039 

35 

4.467 

0.003053 

100 

6.783 

0.003143 

30 

5.168 

-3144 

335 

7.733 

0.003104 

3  b 

5.504 

0.003973 

150 

8.038 

0.003065 

40 

6.130 

0.003096 

180 

8.483 

0.003007 

45 

6.595 

0.003145 

50 

6.956 

0.005137 

Average 

=  0.003103 

Average 

=  0.003085 

*n 

=  0.09860 

K 

=  0.09673 

Table 
Bunmary  cf  Sodium  Fthylate  and  Methyl  Iodide  at  35 °C, 


V  V 

Kn 

Average  L 

3 

0.07493 
0.07334 
0.07471 
0.07653 
0.07409 

0.07470 

4 

0.06030 
0.07880 
0.08086 
0.08035 

0.08005 

8 

0.06406 
0.08616 
0.08733 
0.08696 

0.08610 

16 

0.09306 
O.C'. 

0.09303 

33 

CO. 
0.09 

0.09683 

13  - 

Table  ] 

•hyl  Icdide  a*. 


V 

a 
0.234 

1  -  a 
0.766 

:  cund 

■ 

0.0747C 

Kn  celculR 
0.07466 

ted 

Per  cent 
error 

+'"  .  053 

4 

0.313 

0.688 

0.06005 

C. 06026 

-0.36 

8 

C.393 

0.607 

o.oe6io 

C. 06590 

+C.33 

16 

0.461 

0.519 

0.09303 

0.09191 

+0 .  13 

33 

0.584 

0.416 

0.09693 

0.09909 

-0.16 

Table  LXXXIII 
K-l  and  Y     for  Sodiun,  Fthylate  and  Methyl  Icdide  at  35°C, 


3 

.  4 

1 

6 

3 

16 

1 

33 

4 

8 

4 

16 

4 

33 

6 

16 

8 

33 

6 

33 

h 

0.1373 
0.1396 
0.1364 
0.1377 
0.1313 
0.1388 
0.1378 
0.1369 
0.1369 
0.1368 


0.05865 
0.05793 
0.05839 
0.05850 
0.05674 
0.05795 
0.05839 
C. 05966 
0.05970 
0.05994 


Average  =  0.1381 


0.05857 


.    . 


. 


Foci 

Tabl<=> 

"  "thylate, 

-.'thyl   Icdide  and 
.iiuni  Icdide  at   35 °C. 
A  =  l.tfl 


t 

X 

1 

V 

15 
31 

57 

3.057 
Ml 
3.500 
4.097 
.  IM 
4.953 
5.101 

0.01743 
~. 017*7 
0.01744 
0.01744 
0.01733 
0.01733 
0.01734 

Average  = 

0.01738 

Kn  = 

0.03973 

Table  LXXXVI 
0.35  I  Sodium  Fthylate, 
0.35  I  Methyl  Iodide  and 
0«fl  I  Medium  Iodide. 

A  =  9.93 
t         x 


15 

33 
31 
+  1 


1.838 
3.538 
3 .  144 
3.750 
4.333 
4.657 
5.09c 


K 
v 

0.01495 
0.01483 
0.01484 
0.01468 
^.01473 
0.01458 
0.01471 


0.35 


Podium  Icdide  ut  35  °C . 

Table  L. 
I  Bedim  Fthylate, 
-thyl  Iodide  ■ 
N  Podium  Icdide  at  3  5°C, 
A  ■  10.01 


' 


t 

X 

V 

15 
33 
31 
41 

56 
64 

3. 574 
3.506 
4.170 

4.547 
4.  £30 
5.333 

-747 
0.01751 
0.01739 
0.01743 
"."1734 

.734 

Average  = 

0.01740 

I 

Nn 

-53 

Table 

0.35 

|  Podium 

Fthylate  and. 

0.35 

Hkyl 

Iodidt  and 

0.75 

1  re 

led 

ide. 

A  =  9, 

t 

X 

*t 

15 
3* 
34 
43 
53 

n 

1.364 
3.536 
3.344 
3.864 
4.373 
4.804 
5.130 

0.01531 

0.01469 

L483 

.471 

.  -  73 

*53 

Ave  raj 

se  ■ 

0.01463 

' 

Kn  = 

Table  I . . 

R  :'eth"l  Todidp 

0.135  I  Podium  Iodide. 

A  =  9.98  3  =  20. Or 

t         x        Ky 

15        -94  0.009351 

"36  0.009863 

3.778  0.009473 

34      4.337  "9540 

<:      4.930  0.009409 

50      5.484  0.009498 

58      5.916  ^.9404 

Average  =  0.009491 


'".lylate, 

ide  and 

Iodide. 

A  =  9.976  P  =  30T00 

t         x 

15  3.336  0.009408 

d2  3.188  '9560 

39  3.906  O.r- 

37  4.605  0.009513 

44  5.131  0.009596 

5.634  0.009555 

59  5.988  "9461 

Average  =  0.009541 

X     =  0.07551 
n 


Tabi<= 

".135  I  ?odium  Ethylate, 

0.35  N  Methyl  Iodide  and 

0.375  I  Podium  Iodide. 

A  =  9.99  B  =  30.00 

t         x  Ky 

15  3.095        "9395 

33  961  0.008363 

33  3.785  0.0^8307 

39  4.356  0.008369 

47  4.905  0.008363 

54  5.311  O.C 

60  5.655  0.008356 

Average  =  0.008333 

T     =  0.05664 
n 


Table  I  I 

0.135  N  Podium  Fthylate, 

0.35  N  Methyl  Iodide  and 

0.375  I  Podium  Iodide. 

A  =  10.01  E  =  30.00 

t         x         Ky 

15  3.103  O.C 

33  3.978  0.008358 

30  3.656  O.C 

38  .87  "8380 

47  -i.899  8340 

55  5.390  "6363 

63  5.818  "8374 

Average  =  0.008367 

. "3689 


Table  '/.CI  I 

D.iai  *•* 

thyl  Iodide   and 
0.875  I   Medium  Iodide. 
A  =  ft,tM  ».00 

t  x  Ky 

15  1.679  0.0073SS 

33  3.634  0.0r71S4 

33  3.499  ^.007337 

40  3.993  0.0r-7181 

49  t.556  0.00?143 

57  4.999  "7133 

64  5.351  7116 

Average  -  0. 007177 

K  =  0.05765 
n 


Table 

•.  .xylite, 

nd 

0.875  I  Podium  Iodide. 

.'  .00 

t         x         Kv 

15  1.&18  0.007033 

35  3.174  0.0( 

35  3.590  0.007051 

44  ...350  0.007144 

54  4.818  0.007066 

63  5.390  O.C 

73  5.686  0.007035 

Average  =  0.007057 

K  =  0.05640 
n 


Table  XCIT 
0.0635  N  Podium  Ethylate, 
0.35  N  Methyl  Iodide  and 
0.0535  I  Sodium  Iodide. 
A  =  10.10   I  ■  =  40.00 

I       x        i:v 

15    3.636  0.005350 

3.550 

4.343  0.005318 

34    4.886  0.0C 

40    5.435  -5335 

43    3.353  ~<5197 

1,3*8  0.005199 

Average  =0." 


Table  " 

0.0635  I  "  -  te, 

0.35  I  Methyl  Iodide  and 

0.0635  I  Podium  Iodide. 

I   =  10.03        B   =  40.  OC 

t  x 

15  3.604 

31  3.450  '5379 

1.156  -5371 

33  4.736 

38  ,314  "'5J30 

44  5.694  "5309 

51  3.150  "5135 

Average  =  0.005318 

K  =  0.08333 


Table  :■ 
0 . 06  1 1  U , 

0.35  I  Methyl  Iodide  and 

0.0635  I  Podium  Iodide. 

.  .r5      B  =  40.00 

t         x         Kv 

1.393  0.005357 

30  3.305  0.005336 

30  4.436  0.0C 

40  5.373  0.005188 

50  6.106  0.005150 

60  3.731  5153 

70  7.319  0.005107 

Average  -  0.005193 

■  C. 08381 
n 


Tali 
0.06  1  'te, 

•thyl  Icdide  and 
0.1875  N  Sodium  Iodide. 
A  =  10.08 

I  x  r.v 

15  3.336  0.0( 

33  3.300  O.OC 
38  5.856 

34  4.468  0.r 

41  5.040  04587 
49  5.640  ~^5S0 
58     6.184     0.r" 

Average  =0.004581 


Tabl- 
0.0635  I  Podium  E thy late, 
0.35  N  Methyl  Iodide  and 
0.1875  I  Podium  Iodide. 
A  =  10.00  3  =  40.00 
t         x  Kv 

15  .  i80  0.004444 

33  3.184  0.004548 
38  3.833  0. Of 4553 

34  4.438  0.004581 
41  5.034  0.004581 
49  5.600  0.004557 
57  6.144  0.004595 

Average  =0.004551 


Table  1 

0.0635  1  Podium  Ethylate, 

0.35  I  Methyl  Iodide  and 

0.4375  I  Podium  Iodide. 

A  =  10.04   ■  •  4 

t         x         Kv 

15  3.160  0.T)C4171 

31  3.843  0.0r*144 

38  3.576  0.004148 

35  4.300  0.004135 

43  4.784  4146 

49  3  48 

56  5.680 

Average  =0.004139 

Kn  -o.oe 


Taole  C 

Table 

'  ilUIL 

Fthylate, 

1 

Fthylate, 

0.35  N 

Methyl  Iodide  and 

0.35  1 

yl  Ic 

and 

-V*3?5 

N  Podium 

Iodide. 

} 

N  Podium 

Iodide. 

A  = 

10.04  B  = 

=  40.00 

A  = 

B  = 

■  40.00 

t 

X 

I:v 

t 

X 

I 

V 

15 

3.153 

0.004153 

15 

1.730 

0.003333 

J3 

3.944 

±130 

35 

3.756 

O.r^ 

39 

3.659 

0.0^4138 

34 

3.593 

0.003439 

36 

4.384 

0.004133 

44 

4.357 

0.0^3430 

43 

4.883 

4175 

53 

4.897 

0.0r340S 

50 

5.360 

D. 0^4150 

63 

5.380 

0.003374 

56 

5.730 
Average 

0.0^4133 
=0.r04138 

Average 

=  0.003394 
=  0.05430 

Kn 

=0.06596 

■ 

Table  CII 
0.0635  I  Podium  ^thylate, 
0.35  I  .Vethyl  Iodide  and 
0.S375  N  Podium  Iodide. 
A  =  9.99  B  =  40.00 


Table 

0.03135  N  Podium  Fthylate, 

0.35  N  Methyl  Iodide  and 

0.03135  N  Podium  Iodide. 

A  ■  10.00  B  =  80.00 


15 

1.836 

0.003443 

15 

.  40 

0.003836 

34 

3.738 

0.003458 

35 

4.313 

0.003817 

33 

3.550 

0.003490 

35 

5.330 

0,003819 

41 

4.186 

0.003511 

45 

6.:: 

0.003836 

4.786 

3493 

55 

3.933 

0.003834 

59 

5.390 

5459 

65 

7.456 

o.c 

5.770 

0.003455 

75 

7.859 

0.003739 

Average 

=0.003473 

Average 

=0.003611 

Ka 

=0.05561 

*n 

=0.08995 

Table  I 
0.03135  N  Podium  Ethyl** , 

0.35 

0.03125  N  Podium  lodiie. 

A  ■  10.00  B  =  80.00 

I        x  Kv 

15  3.880  0.002886 

35  4.336  0.002836 

35  5.360  0.003853 

45  6.163  0.003786 

55  6.904  0.0C3811 

65  7.433  0.003774 

75  7.859  0.003740 

Average  =0.003813 

Kn  =0.09003 


Tabl: 
0.00131  .  'ate, 

0.35  N  Methyl  Iodide  and 
0.09375  I  BOdlVB  Iodide. 

A  =  10.00  B  =  80.00 

t 

30  3.150 

30  *.340         3445 

40  5.389 

50  5.041     0.0C 

60  5.709         3436 

70  ?.346         "J439 

Average  ^0.002436 

-0.07795 
n 


Table  CVI 
0.03135  I  Podium  Fthylate, 
0.35  1  Methyl  Iodide  and 
0.09375  I  Podium  Iodide. 
A  =  10.  OC  5  =  80.00 

1.783  0,003453 

30     3.305  0.003468 

30     4.459  0.0^3438 

40     5.454  o.f 

3.155  0.003503 

50     5.814  0.00J 

7.330  0.0034S9 

AveraL*  =  0.003489 
Kn  =  0.07964 


Tai" " 
0.03135  N  Podium  Fthylate, 
0.35  I  Methyl  Iodide  and 
0. 093 75  1  Podium  Iodide. 
A  =  10.07  B  =  80.00 

I      x       Kg 

15  3.518  0.003455 

22  3.470  0.002474 

28  4.134  0.0 

35  4.870  0.0C24S0 

41  5.374  0.002434 

49  5.974  0.003415 

Average  =0.002447 

Kn  =0.07776 


fcQC*   . 


- 


Table 

•  thylate, 
I  Methyl  Iodide  and 
L8T1  I  Podium  Iodide. 
A  =  10. OC  B  =  80.00 
t        x  Ky 

||  J34  O.C 

30  3.B80  0.003163 

36  3.593          3193 

33  4.334  O.C 

40  4.856  0.003150 

4S  5.648  0.003311 

Average  =  0.003176 

Kn  =  0.06964 


Table 

"...  late, 
0.35  I  Methyl  Iodide  and 
.175  I  Podium  Iodide. 
A  ■  10.05  B  =  80.00 


30  .98  0.003178 

35  3.450  0.003163 

30  3.963  0.003156 

35  4.443  0.0 

40  4.843  0.003136 

45  5.163  0.003087 

50  5.594        "3138 

Average  =  0. 

K^  =  0.06833 


Taole 

0.03135  I  Podium  Ethylate, 

0.35  N  Methyl  Iodide  and 

0.46875  I  Podium  Iodide. 

A  =  9.944  B  =  80.00 

t        x  K 

v 

1.816  0.001611 

?34  0.C01793 

3.840  0.0 

40      4.544  O.C 

5.340  0.001971 

5b  5.848  0. 001984 

Averse   ■  O.C 

Kjj  -  0.06148 


Table  CXI 

0.03135  I  Podium  Fthylate, 

0.35  I  Methyl   Iodide  and 

0.45875  N   Podium  Iodide. 

A  =  10.01      B  =  80.00 

t  x  \ 

15  3.010  0.0' 

34  3.090  1965 

40  4.483  O.C 

48  5.170  '.""1965 

53  5.594  "1904 

63  6.074  0.001939 

Aver  . "01939 


K     =  0.06199 


Taole 

0.03135  11   Sodium  F thy late, 

ethyl   Iodide  and 

iuiii  Iodide. 

A  =  9.99     B  =  £-. 

Kv 

31        *54  0.001704 

39      .3.150  '1566 

37      3.886  C. 0^1707 

-*.486  0.001570 

54      5.096  0.001710 

64      5.574  0.001659 

Average  =  C. 001586 


Kn  =  0.05400 


Tali-    \ 

taa  Etbj] 

0.35  I  I'.ethyl   Iodide   and 

0.95875  I   Sodium   Iodide. 

A  =  10.03     I  ■  M 

I  x  Kv 

13  1.493  0.001568 

31  334        '1587 

30  3.330  0.001654 

38  3.788  0.001606 

46  4.348  0.001597 

55  5.044  0.0 

63  5.555  0.001674 

Avera-e  =  0.001630 

0.05173 
n 


Table  .  . 
kTy  cf  Pcdiuu.  It:  :  nd  Podium  Iodide  at  ^5^0. 

V  Average  I 


Podium 
ethylate 

Podium 
iodide 

3J 

33 

0.08995 
0.09003 

0.08998 

33 

33/3 

795 
0.07964 

0.07776 

0.07S45 

33 

33/7 

0.06964 
0.06833 

0.06898 

33 

33/15 

0.06148 
0.06199 

0.06173 

ia 

33/31 

0.05400 
0.05173 

0.05387 

16 

16 

0.08333 

0.08387 
0.08381 

0.08397 

16 

16/3 

0.07370 

0.07383 

0.07376 

16 

16/7 

0.06596 
0.06583 

C. 06569 

16 

16/15 

0.05430 
C. 05561 

0.05496 

8 

8 

0.07608 
0.07651 

0.07630 

8 

8/3 

0.06664 

O.C6689 

0.06676 

8 

8/7 

0.05765 

0.05640 

0.05703 

•i 

4 

0.06973 
0.06852 

0.06963 

4 

4/3 

0.05915 

0.' 

c\sc 


il 


Table  0X7 
Podiun.  Fthylate,   ctryl  Tcdide  and  Podium  Iodide  at  35°C, 


a  Kn  found    K      Per 
calcu-  cent 


fodiun. 
ethylate 

PodiuD, 
iodide 

Podium 
ethylate 

in 
fixture 

lated 

differ- 
ence 

U 

33 

16 

C.OtM 

0.09191 

-3.10 

33 

33/3 

6 

0.393 

0.607 

0.07845 

0.06590 

-6.67 

33 

33/7 

4 

0.313 

0.666 

0.06698 

0.06036 

-14.05 

33 

33/15 

- 

0,394 

0.766 

0.06173 

0.07466 

-17.33 

33 

..:/31 

1 

0.146 

0.853 

C. 0536 7 

0.06666 

-33.54 

16 

16 

1 

C.393 

0.607 

0.08397 

0.06590 

-3.41 

16 

16/3 

4 

0.313 

0.688 

0.07376 

0.06' 36 

-9.34 

16 

16/7 

2 

0.334 

0.766 

0.06589 

0.07466 

-11.74 

16 

16/15 

1 

0.148 

0.853 

0.05496 

0.06886 

-30.19 

8 

8 

4 

0.313 

0.686 

0.07630 

0.06036 

-4.93 

8 

8/3 

3 

0.334 

C.766 

0.06676 

7466 

-10.58 

8 

•/» 

1 

0.148 

0.653 

0.05703 

0.06866 

-17.19 

4 

4 

3 

0.394 

C.766 

C. 06963 

0.C7466 

-  6.75 

4 

4/3 

1 

0.148 

0.853 

0.05936 

0.06686 

-13.91 

'K  calculate!"  is  obt  .  - 


Si 


82 


Podium  Fthylate, 

▼ 

Podium  rodium  °odiuu 
ethylate  iodide  ethylate 
in 
r.-.ixture 


33 

33 

16 

33 

33/3 

8 

33 

33/7 

4 

33 

33/15 

3 

33 

33/31 

1 

16 

16 

8 

16 

16/3 

4 

16 

16/7 

3 

16 

16/15 

1 

8 

8 

4 

8 

8/3 

3 

8 

6/7 

1 

4 

4 

3 

4 

4/3 

1 

TableCXVI 
Iodide  and  Podium  Iodide  at  35° 

a    1  -  a 
and 

a'  lated 


X    •   Per 

■      n    cent, 
found  calcu-  errcr 


0.481  0.519  0.089S6  0.0903  -0.3 

0.393  0.607  0.D7845  0.0638  -5.3 

0.313  0.688  C. 06896  0.0748  -7.7 

0.334  0.766  0.06173  0.0658  -6.3 

0.148  0.853  0.05387  0.0548  -3.4 

0.393  0.607  0.08397  0.0833  -0.4 

0.313  0.688  0.07376  0.0753  -6.3 

0.334  0.766  0.06589  0.0661  -0.3 

0.148  0.653  0.05496  0.0551  -0.5 

0.313  0.688  0.07630  0.0761  +0.3 

0.334  0.766  0.06676  0.0869 

0.148  0.853  0.05703  0.0557  +3.3 

0.234  0.765  0.06963  0.0683  +3.0 

0.148  0.653  0.05938  .0.0570  +4.0 


>lnt    calculated"  is  obtained  by  substituting  the  necessary  dat: 
in  the  equation  for  Kn'  on  pagt  13. 


. 
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1.  It  has  been  shown  that  methyl  iodide  reacts  at  0°  with 
sodium,  potassium  and  lithium  ethylatee.   The  velocity  can 
be  expressed  as  functions  of  the  concentrations  of  both  the 
ethylate  ions  and  the  nonionized  salts. 

3.  If  the  ethylate  ion  reacte  independently  with  the  aethyl 
iodide,  we  should  obtain  from  all  three  ethylates  the  sarne 
value  for  ¥.,,   the  reaction  velocity  cf  unit  concentrations 
of  the  ethylate  ions  and  methyl  iodide.  But  different 
values  might  be  found  for  the  reaction  velocities  of  the 
three  nonionized  ethylates,  which,  of  course,  do  not  have 
the  same  physical  and  chemical  properties.   In  confirmation 
of  this  theory,  we  find  the  values  0.00585,  0.00486  and  0. 00533 
for  T   ,  and  the  values  0.00337,  0.00303  and  0.00199  for  Kffi. 
3.  The  "salt  effect"  produced  by  sodium  iodide  on  the  reaction 
of  sodium  ethylate  and  methyl  iodide  at  35°,  has  been  studied 
in  various  concentrations.   It  has  been  shown  that,  besides 
the  "normal  salt  effect"  due  to  the  change  in  the  ionization 
of  the  sodium  ethylate,  produced  by  the  added  sodium  iodide, 
there  ie  in  addition,  a  slight  "negative  abnormal  salt  effect" 
which  can  be  expressed  as  a  function  of  the  concentrations  of 
the  ethylate  ions  and  of  the  iodide  ions. 
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